The lipase inhibitor tetrahydrolipstatin binds covalently to the putative active site serine of pancreatic lipase.
Tetrahydrolipstatin (THL) is a selective inhibitor of fat absorption. In animal models, it has anti-obesity and anti-hypercholesterolemic activity and is presently in clinical trials for these indications. THL binds covalently to pancreatic lipase. Complete inhibition of lipolytic activity is obtained concomitant with the incorporation of 1 mol of THL/mol of enzyme. Pancreatic lipase is the best studied lipase, but published results concerning its catalytic mechanism are still controversial. In order to learn more about the inhibitory mechanism of THL, a selective lipase inhibitor interacting at or near the catalytic site, and therefore, to obtain more information on the catalytic mechanism of lipase, we have determined the amino acid residue to which THL is bound. After proteolytic degradation of porcine pancreatic lipase inhibited with radioactively labeled THL, the labeled peptides were isolated and analyzed by quantitative amino acid analysis, N-terminal sequencing, and by mass spectrometry with fast atom bombardment ionization. The data clearly show that THL is bound as an ester to the serine 152 of the lipase.